Patients who have lost their nipple-areolar complex (NAC) due to cancer excision surgery or trauma, or who have a congenital absence of the NAC, can experience psychological distress. Therefore, NAC reconstruction procedures have both physical and psychological impacts.
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This paper describes the scar-based modified C-V flap technique for nipple reconstruction, as well as our experiences with this technique.
METHODS
A total of 21 patients who underwent nipple reconstruction using the scar-based modified C-V flap technique following unilateral breast reconstruction in our institution from March 2013 to February 2016 were included in this study. All patients underwent mastectomy due to breast cancer, and the NAC was excised because the cancerous mass was located close to a nipple. An implant or tissue expander was inserted under the pectoralis major muscle in the breast reconstruction procedure and acellular dermal matrix was fixed at the lateral margin of the pectoralis major muscle to conceal the implant or expander. Normal saline (50 cc) was injected into the tissue expander every month until the volume became similar to the healthy contralateral side. The sizes of the reconstructed nipples and the normal contralateral nipples were measured with a caliper, focusing on the degree of projection and the diameter before surgery and 3 months after surgery. The nipple volume was calculated. Reduced height of the reconstructed nipple was considered to be projection loss. Statistical analysis was performed using the Wilcoxon signed-rank test. All P-values of less than 0.05 were considered to indicate statistical significance.
Surgical technique
Nipple reconstruction was performed under local anesthesia using a 1:100,000 dilution of epinephrine. The NAC was excised, so the procedure was always designed on the scar where the mastectomy was performed. The markings for the appropriate positioning of the NAC were drawn on the scar. Nipple width was designed with reference to the contralateral nipple shape, and patients were actively involved in decision-making about the nipple location and width. First, we designed a C flap with an appropriate width and marked it with an "X. " Then, outlines including all scar formations were drawn along the scar margins to perform scar revision (Fig.  1A ). The C flap was elevated through the level of the subdermal layer while maintaining the pedicle to match the width of the con- tralateral nipple (Fig. 1B) . The donor site was closed primarily using 5-0 absorbable monofilaments for subcutaneous interrupted sutures and 6-0 nylon for the skin interrupted sutures. The V flaps were usually long and asymmetric, allowing the flap to shaped in a way that allowed wrapping with better vascularization. We partially removed the subdermal fat and mainly used the subcutaneous layer. The flap pedicle was centrally located. The V flap was then sutured, wrapping the pedicle to create the proper shape and volume. We considered excising the poorly vascularized distal part of the flap. The flap was sutured with 6-0 simple interrupted nylon ( Fig.  1C and 1D ).
RESULTS
All procedures were performed in an outpatient clinic, and the majority of patients underwent implant-based reconstruction. The patients ranged in age from 35 to 62 years at the time of nipple reconstruction, with an average age of 48.4 years. Sixteen patients (76.2%) underwent primary breast reconstruction with implant insertion. Four patients (19.0%) underwent secondary breast reconstruction after tissue expander insertion because the area of the excision was too wide for primary closure. One patient underwent breast reconstruction using a latissimus dorsi muscle pedicled flap. Six patients (28.6%) received adjuvant chemotherapy and one patient (4.8%) received radiation therapy. The average interval from breast reconstruction surgery with implant insertion to nipple reconstruction was 9.1 months (range, 150-679 days). The average length of the postoperative follow-up period was 7.9 months (240.6 days) ( Table 1) .
Complications following the scar-based modified C-V flap technique occurred in 5 cases (19.0%) in 4 patients. These complications comprised projection loss in 2 cases, tip necrosis in 1 case, postoperative infection in 1 case, and wound dehiscence in 1 case (Table 2) .
Two patients were lost to follow-up. The average opposite nipple height of the remaining cases was 5.76 ± 1.30 mm. The immediate postoperative nipple projection height was 6.82 ± 1.29 mm. Three months after surgery, the average height of the reconstructed nipple projection was 5.71 ± 1.31 mm. The average size of the opposite nipple diameter was 11.94 ± 0.97 mm, compared with 12.35 ± 0.93 mm for the diameter of the immediately reconstructed nipples. Three months after surgery, the average reconstructed nipple diameter was 12.94 ± 1.43 mm (Fig. 2) . The average volumes of the immediately reconstructed nipple and the opposite nipple were 833.58 mm 3 and 662.23 mm 3 , respectively. The average nipple volume at the final visit was 756.75 mm 3 ( Fig. 3 , Table 3 ). The newly created nipples maintained their shape and size in 17 cases without loss during the follow-up period. Nipple traction surgery was performed in 2 cases due to projection loss. Local flap cov- erage was carried out in the 2 cases of partial flap loss and wound dehiscence. These complications occurred in follow-up visits that took place 32 days and 28 days after the operations, respectively.
Case
A 48-year-old female underwent a right mastectomy due to ductal carcinoma in situ. Breast reconstruction was performed using a tissue expander. She underwent secondary breast reconstruction with an implant insertion covered with acellular dermal matrix 6 months later (Fig. 4) . Seven months after the procedure, the patient underwent nipple reconstruction using the scar-based modified C-V flap technique. The projection and width were 9 mm and 12 mm, respectively. For the opposite nipple, the projection and width were 8 mm and 12 mm, respectively (Fig. 5) . After 3 months, the projection and width of the reconstructed nipple were 6 mm and 14 mm, respectively (Fig. 6) . 
DISCUSSION
Reconstruction of the NAC complex is an important part of breast reconstruction following mastectomy, with considerable physical and psychological importance. Although various methods have been described in numerous studies, local flaps and composite grafts remain the basic methods. The design of the C-V flap is similar to that of the previously described star flap. The modifications consist of a base, cap, and 2 wings [10] . Following its development in 1998, the C-V flap has become standard in numerous procedures due to its long-term satisfaction and improvements in body contour [9, 11, 12] . This paper reports a modified C-V flap technique that uses the post-mastectomy scar. The loss of projection and volume in the reconstructed nipple is a common disadvantage of the majority of techniques proposed so far. The loss can be as much as 40% to 60% [9] . The skate flap and C-V flap have an average loss of 30% to 50% of nipple projection within one year [13, 14] . The loss of nipple projection likely occurs in the initial 2 months after reconstruction surgery and stabilizes thereafter [15] . All cases in this study except 2 were followed up for over 3 months. No excessive loss in nipple projection was evident. Comparing the immediate postoperative nipple to the results 3 months after surgery, a 16.3% loss of projection was observed. The diameter of the reconstructed nipple 3 months after surgery was 4.8% greater than that of the immediate postoperative nipple. The difference between the volume of the immediate postoperative nipple and the volume measured during the final visit was not significant (P = 0.08; Table 3 ). Projection loss was correlated with a greater diameter, so no significant net effect on volume loss took place. In addition, the degree of loss in the flap tissue was minimized because this technique involved the scar tissue.
Most nipple reconstruction techniques result in a loss of projection, mainly due to fat resorption [16] [17] [18] [19] This modified C-V flap technique using scar tissue as the flap provides more projection. The partial removal of subdermal fat while preserving the subdermal plexus might enable the inclusion of minimal subdermal fat within the flap, which may minimize fat resorption. In this study, 2 cases (9.5%) exhibited projection loss. Satteson et al. [20] reviewed the literature and reported a complication rate of 10.3%, which included projection loss, nipple necrosis, wound infection, and wound dehiscence. We experienced a complication rate of 19.0% (n = 4), with similar complications. We performed additional nipple traction operations in patients due to projection loss. We attribute the projection loss in these 2 cases to the early wearing of a bra, which resulted in breast compression after surgery. Another possible explanation is resorption of the remaining subdermal fat. Local flap coverage was performed for 2 patients due to wound dehiscence and partial nipple necrosis. One patient showed signs of infection that resolved within 2 weeks of postoperative IV antibiotics.
The most popular and widely used techniques in nipple reconstruction are based on a single pedicle, including the C-V flap developed by Jones and Bostwick [21] , the skate flap developed by Little [22] , the star flap developed by Anton et al. [10] , and the arrow flap [23] . In order to create a nipple in the procedure described in this study, we modified the C-V flap using scar tissue produced by NAC excision. Therefore, we were able to perform scar revision operations simultaneously with nipple reconstruction. The advantage of this technique is that it does not result in new scars and it resolves existing scars. All patients were satisfied with this aspect of the procedure, leading to better compliance and good outcomes.
Local flap techniques have evolved over the past decades to minimize donor morbidity by simplifying the flap design and improving the blood supply [24] . The primary blood supply to the breast skin originates from the subdermal plexus. The volume of the reconstructed nipples created using this technique, which incorporated the scar from the previous NAC excision performed during aaps
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Choi WC et al. Scar-Based C-V Flap mastectomy, was sufficient for nipple creation. Therefore, we were able to obtain the amount of dermis required for the flap without harvesting excess subdermal fat tissue. Moreover, this procedure makes it easy to build appropriate nipple shapes. Even though we were concerned about inappropriate blood circulation in the scar tissue when we implemented this technique, only 2 cases of partial flap loss (10%) occurred, because we performed nipple reconstruction a sufficient time after mastectomy. In the meantime, we were able to address concerns about circulation in the newly created nipple because the selective V flap component usually has good vascularity. The circulation within the scar tissue could be considered as good as that of normal tissue after sufficient time for scar formation and remodeling.
The scar-based modified C-V flap technique has several advantages. First, this technique does not result in an additional scar. Instead, incorporates scar revision. Second, since it utilizes the scar located where the nipple was originally located, it is easy to determine the location for nipple reconstruction. Third, since the V flap is relatively long, abundant material is available to create a flap capable of achieving an ideal projection. Fourth, since the flap includes the scar tissue, projection loss is not significant. Finally, it leads to few cases of flap necrosis.
Progress has been made in NAC reconstruction, although it still presents challenges for surgeons. Numerous techniques have been described, and various surgical techniques are available, with no clear consensus regarding the optimal choice. This scar-based C-V flap technique makes it easy to design the flap, and it can be performed conveniently. This modified scar-based C-V flap technique is simple and reliable, with good aesthetic outcomes. Therefore, we recommend the scar-based modified C-V flap for nipple reconstruction
The limitations of this study include relatively low reliability regarding our results due to the small number of cases and short follow-up period. Therefore, further studies including more cases are needed. We calculated the volume of the nipple using only diameter and height, which may have been inaccurate. A better method for the exact evaluation of nipple volume is needed. Finally, no satisfactory physiologic and histologic explanation has been proposed for the finding that the projection loss evaluated in this study was not remarkably different from that observed in previous studies, although we used scar tissue, which is generally considered to have worse blood circulation than normal tissue. Further studies of reconstruction using scar tissue are needed.
PATIENT CONSENT
Patients provided written consent for the use of their images.
